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Abstract : In this paper,we study the existence of solutions to boundary value problem for a

=1

coupled system of nonlinear fractional differential equations with p-Laplace operator.By the

fixed theorem,we obtain some sufficient conditions for the existence of the new results.
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AR o3 D7 R 0 ) R
(e, (x"(2)))" =f(t,x(t) ,2"(¢)),t € (0,1)
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Dx(t) +f(t,y(t),D'y(t)) = 0,
DPy(t) +g(t,x(t),D'x(t))= 0,0 <t <1,
x(0)= y(0)= 0,x(1)= yx(n),y(1)= yy(n)
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Dy, Diu(t)= fltp()0 <t <1,
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max{t,p} <s <1

n<s <t
I <s=m;
Hif e M go( I(r )N(1+P"‘+P"2)) =d
—Fﬁ&‘ﬁﬁiﬁﬁﬂ.

S W T.U—> U, ¥ (x,y) € U N
SMF(HL) e |33 15

T 1= | [ 6,
<[

?, (mf (s =) flr,x(7) &"(7))d7) | ds <

x(s),x"(s)))ds

[ = et +

%
b(r) [x() [ +e(r) [Dpa(r)|™)dr) | ds <

(s —7)"" x

<F<>f

N(L+ [x(7) [+ [Dpx(r) ) dr) | ds <

f 6.1, s)\go(F( )f (s=7) " 'N(1+P" +

1

Pnz)dT)dS < fO‘Ga(t’S> ‘dégﬂq(m X

N(1 +P" +P?)) < Mp,( ! X
TT(r+1)

N(1 +P" +P2)) <d
FFATAS | Tox(e) | < d AT || T(u,0) | <
d. XM T y(t) ,Tx(t) 161 FiESE AT U—
U.

T UE TR

eU,f,g A%

M, = maxl. Ay () Dy () |, M, =
max/q- lg(t,x(1) ,Dyx(1)) |.

Ve >0,,t, el <t,, fF{ES, =min(§’,,
é",,8",),8, =min(8’,,6",,8",),

46 = minl{§,,8,| , T4 = Fi & O i 47
AR

BMEN, 0 < <1, <1, < 1B, =

I'(a+1)(1 -yn) R

M [yn™ + (1 =) + (a+ 1)(3 - 2yn) ]

n
Ty = T(e) 1S T ([ 01 6, ) -

el SHERW (x,y)




50 IR (A ZRBEAR)

2016 4F-3 H

Coltyes) Tds + [ 11 6,(1,5) = €,(1,9) 1) +
1y ! 1
[T 6.009) =€) 1 ds +j | G (1,,s) -

Gt,5) 1 ds) < m(f | (1, =) %

(1 _777) + 11, (77—8)“ : -t (1-s)* b -
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yn) = (6, =m)*(1 —yn) = (1 —1,)%, +
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(ty =t)(1 =m) +6,(1 —t,)a = t,(1 -
)T+ (1 =) =, (1 -1} <
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I'(a+1)(1 -yn)
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{ - (t, =) +1f +
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(t, =t) (L =) L+l (¢, = t,) (1 =1,)" || <

M
[(a+1)(1-vyn)
(L=-m*=1]+[(a+1)(1 -yn) +
+[(a+l-yn) +1]1(, —1,) <

My “ «
F(aﬂ)(l_m)[vn +(1-m)"+ (a+
DG =-2yn) (1, -t) se

BRMEN, 0 <t < <1, < 1,HL
5 = I'(a + (1 =ym)
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@
| Tiy(e) = Tr() 1< ME'([ 1 6,(009) =

&
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Cultys) Lds + [ 1 6,(1,,8) = €(1,5) 1) +

[T1 600 = €.(t) 1 ds +f | G(1y,s) -
s | - a-1
oI UNECED
(L=ym) +rt, (p =)' =1, (1 =)' =~

(tz _5>a71(1 _777) -1, (77 _5)0(71 +

L= ds+ [ 1 [(1 -9 -

G (ty,8) 1 ds) <

y(n =)' = (1, =) (1 —ym) -
y(n =)t + (1 =)', | ds +

[ (=9 = (=)' (1 =) +

1
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1

[(a+ 1)(1-yn)
yn) —vi, (p =)  +rem* +o, (1 —¢,)% —¢, +
(t, =1)"(1=yn) —t5(1 —ym) +yt,(n —1,)" -
et =, (L —t)* +t, |+l 6,[ = (1 —-n)* +

(L=t)"=ym=t)"] + (1, —m)*(1 —yn) -
(t, =t) (L =yn) —y(m —t,)% = (1 —m)%, +
(L=t)%% I+l =2, (1 =2,)" +¢, (1 =m)° =

(t, =) (L =m) =1, (1 —,)" +1, (1 =) +
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T(a+ (I —ym)
LG =)+, =5 (L —ym) +y (g —1,)" X
(t, =t,) +m*(t, —t,) + (1 —¢,)%(t, —t,) +
(b =t )1+l (e +t)[ = (1 =)+ (1 —¢,)" -
ym=t) ]+t -m" = 1) J(L-yn) I +
Lt +e)[(A =) = (1 =1,)"] = (&, —m)*(1 -

-1
1

ST+ D(1-yn)
e+ D(L-yn) +y(n-t)" -m" -
(1=t +1](t, =) 1+ (T+m)[ = (1 =m)" +
(1_t1)a1 +[(t2_7’)a_(tz_t1)a:|<1_
ymp) L+ (T +) [(T - = (1 -5,)"] I +
]Wq1
|(t1_t2)(1 tz) |% F(a+1)(1—’)’77>
[l (a+ D)1 =yn) I+l a(l +7) +a(l -
ym) L+l a1 +m) L+l (1 =) 1} (1, = 1) <
M7 4o + 20y + 2am —yn + (1 = 1) + 1]
T(a+ 1)(1 - ym) -

L (1=5)"1ds) < e, (1 -

l Ly (1 _tz)a ) (1_t2)a” =

m) 1+ (2 =) (1 -1,)" <
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L) <e¢
MM, 0 <1, <1, <m < 1,8
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I'a+ DA -yn)
M e+ (1) +7+ 2o +ay -+ + (=) ]

T () = Ty () V<M (160 -

t
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2 n

t

e MR
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I (1 =n)%¢, _lz)l} =

[l (a+1)(1=yn) +nl +l 2ap + ay | +
Lyl +l (1 =)} (s, —1,) < e

RT3 | Tou(t,) — Tou(t,) | < e FTRATU
ARG, Rl S e —B0CF B, i Arzela-
Ascoli %Iﬂﬂﬁ%%%ﬁf%%,mjﬁﬁglfi 1A T
FETEARBAL, T LA (1) A i

SE 3k

[ 1] Kilbas A A,Srivastava H M, Trujillo J J.Theory and appli-
cations of fractional differential equations[ J].North Holland
Mathematics Atudies,2006,204(49-52) :2453-2461.

[2] Agarwal R P,Zhou Y ,He Y Y.Existence of fractional neu-

tral functional differential equations [ J |. Computers &

Mathematics with Applications,2010,59(3) :1095-1110.

Gafiychuk V,Datsko B, Meleshko Vet al.Analysis of the

solutions of coupled nonlinear fractional reaction-

—
[9%]
[

diffusion equations [ J ]. Chaos, Solitons and Fractals,
2008,41(3) :1095-1104.

[4] Agarwal R P, Lakshmikantham V,Nieto J J.On the con-
cept of solution for fractional differential equations with
uncertainty [ J ]. Nonlinear Analysis: Theory, Methods &
Applications,2010,72(6) :2859-2862.

[5] Leibenson L S.General problem of the movement of a
compressible fluid in a porous medium [ J ]. Izvestiya
Akademii Nauk Kirgizskoi SSR,1983,9.7-10.

[6] Chen T Y, Liu W B. An anti-periodic boundary value

problem for the fractional differential equation with a p-

Laplacian operator [ J ]. Applied Mathematics Letters,

2012,25(11) :1671-1675.

B, B —2E HA p-Laplacian 51 JE LM%

IIEUT T OT R m s )R AR () ] B

B9S2 5IAIH 2013 ,43(13) :237-244.

[8] BAZZ, #RI. 7 p-Laplacian B [ 50 B ko0 7 #
(B M) REAETE S DX 8] A gt A AAE R [ 0] 990 g U 91 2
FIAABIA2241E,2013,36(4) :16-21.

(9] JE, X SO|, B FKAHE, 55— 287 p-Laplacian 5.7/
SIBU I3y R (R ) R A A A P [ 1] TS i T
REFEAR (L IRBLFRR) ,2014,42(3) :5-10.

[10] HEE &, XISk, AR SOHE. — 29 A p-Laplacian B F
SOy T R AR ) R0 A ) A eV [ D ]38 e D
TR A ARFL 2R, 2012,35(5) :9-14,29.

[11] skHy, B A p-Laplacian T 050 B £ il
E IR I AEALEME [T ] N R 22 4 ( B 8RB
1) ,2014,17(3) :9-13.

[12] skHy, AR H A p-Laplacian B F 9050 B £ 430
L) R B TE AR O AP AEME [ ) ] R PR A I 2 B 2 4
2014,38(6) : 116-126. (MG 54 50)

[7

[



54 IR (A ZRBEAR)

M(T) N(T)
u(1+A)—(1+A)ZXL.+ Y, +aW(T)
i=1 j=1
M(t) ! N(t)
=U(T) +(1+4) X X, = X ¥ -
i=M(T) j=N(T)

[oW(t) —oW(T) ]

Jir LA
E[e™7 1 T<i]P(T<1)=

E[ e ®UDRSOST) | p < 1p(T < t) =
E[e™D 1 T<t]P(T<1)

2t — oolfif,

e I = [T T < oo]i(u) +
lmE[e ™ 1 T > ¢]1P(T > 1)

t—o0

M TS B, U(e) >0, AT e ™ <1.
FH 9 R ESUE B

limU(t) =+ o a.s.

PRI I P 2 il S0 BT 45
HmE[e ™ | T > ¢]P(T >1)=0 a.s.

1—0

( L4551 50)

[ 13] Ahmad B,Nieto J J.Existence results for a coupled system
of nonlinear fractional differential equations with three-
point boundary conditions[ J].Computers and Mathematics
with Applications,2009,58(9) :1838-1843.

[14] FEFF XSOk, M-I B .7 p-Laplace B B9 40 5L By

2016 43 A
it A
R(te)
V() = o e (= RU(T)) | T < @]
SE K

[ 1] Grandell J.Aspects of risk theory[ M].NewYork : Springer
Verlag, 1991.

[2] 3B H 5], 22 X% XL Poisson JA G 15 81T () £ 7= 4 R
[T ]I 2 B o i . F AR B iR, 2001,23 (1)
55-57.

[3] Eifsm, X470, IR TR IRIECH Poisson i 7
PR PRI T [ ] A R 2 ( AR 2R
2013,27(4) :68-70.

[4] Jrithil, B #2484 Poisson KSR AL T 4k 4L
% 55 A ,2006,22(2) :271-277.

[5] AL SKPUE A THLAY R Poisson KRR Y Ay 7
MR ] B i 50 ,2003,23(1) :98-101.

[ 6] Gksendal B. Stochastic dierential equations [ M ]. New
York ; Springer-Verlag, 2000.

T 7 RERE G AR GEI (B IR LA A A e[ ] 38 e U
TR H AR A5, 2013,36(4) :22-25.

[15] Chen T Y,Liu W B,Bai C Z.Solvability of Some bound-
ary value problems for fractional p-Laplacian equation

[J].Abstract and Applied Analysis,2013(54) ;1-13.



